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(57) ABSTRACT

A fabric, which can be used more especially as a pierce-
proof fabric but also as a decorative fabric, includes a
plurality of interconnected scales, which have bores to
connect them to one another, and into which connecting
members extend. The connecting members are directly
formed on the scales. Because the scales overlap one another
in the manner of roof tiles (form an imbrication) and
because, 1n order to make a flat connection, the scale itself
in the fabric overlaps at least two adjacent scales and 1is
overlapped by at least two additional adjacent scales, the
fabric can also meet increased safety requirements 1n an
advantageous manner.

25 Claims, 2 Drawing Sheets
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FABRIC, ESPECIALLY PIERCE-PROOF
FABRIC

FIELD OF THE INVENTION

The 1invention relates to a fabric, especially a pierce-proof
fabric comprising a plurality of interconnected scales which
have the same basic shape, and bores to connect them to one
another. The scales further have connecting members which
extend 1nto the bores of an adjacent scale, and which are
formed directly on the scales. The fabric can, however, also
be used for other purposes, €.g. as a decorative fabric.

BACKGROUND INFORMATION

Patent DE 30 39 520 Al discloses a fabric in which the
scales of the different rows are connected to the scales of the
adjacent rows. A flat connection with stmultaneous overlap-
ping in the manner of roof tiles (forming an imbrication) 1s
not realized there, since the individual scales at best push
against, rather than overlap, one another in the respective
row. Therefore, since a sharp object could penetrate such
arranged scales by being inserted between the adjacent,
non-overlapping scales, 1t 1s necessary, in order to obtain
armor-plating, for the fabric to be embedded in additional
material, or for even a plurality of fabrics to have to be
disposed one behind the other. Only then can this fabric
really provide suflicient resistance to being pierced.
However, this leads to a considerable increase 1n weight of
a pierce-prool fabric manufactured 1n this way.

As pierce-proof fabrics for protecting people, fabrics are
also known which are produced by means of the scales being
provided with bores and the individual scales then being
interconnected by means of wire. This type of manufacture
involves a relatively large outlay; however 1t meets at least
the safety requirements 1in Europe.

As additional pierce-proof fabrics, protective wire fabrics
which comprise a large number of 1nterconnected rings are
used, for example, 1n the butchery trade.

However 1n many countries, requirements exist which are
not met by any of these fabrics. It 1s required that the
pierce-prool fabrics also offer protection against stickle-
backs and i1ce axes, which can penetrate the previously
known fabrics unhindered.

SUMMARY OF THE INVENTION

Proceeding from this state of the art, the present invention
proposes to solve the aforementioned problems by creating,
a fabric which 1s easy to manufacture and also meets
increased safety requirements.

This problem 1s solved by a fabric comprising a plurality
of mterconnected scales, these scales being arranged 1n the
manner of roof tiles with each scale overlapping at least two
adjacent scales. The scales comprise bores and connecting
members for mterconnecting the scales.

In this fabric, the scales are no longer interconnected via
separate connecting members, such as wire rings, for
example. Instead of this, the connecting members are
formed directly on the scales, such that overlapping of the
scales arises of 1ts own accord when the different scales are
connected. In this way 1t 1s no longer possible for stickle-
backs to pass through between the scales. The only parts
which could perhaps be penetrated are the bores 1nto which
the connecting members extend. However, the bores” diam-
eters can be so adapted to the respective requirements that
practically no further risk remains. The connecting members
themselves are manufactured from the same material as the
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scales so that they also cannot be bent open easily, even it
an attacker tries to penetrate the fabric by force. However,
through the interplay between the bore and the connecting
member, sufficient mobility 1s produced.

The fabric 1s also suitable for other areas of use such as,
for example, 1 the ornamental or decorative field. Not only
1s there an aesthetic, largely closed exterior, but as a result
of the very extensive mobility, this fabric can be used for
many purposes, such as a wrist strap or as a basic material
for manufacturing bags.

BRIEF DESCRIPTION OF THE FIGURES

The 1invention 1s explained 1n greater detail below with the
aid of embodiments, given by way of example. The figures
show:

FIG. 1 a view of an individual scale,

FIG. 2 two interconnected scales,
FIG. 3 a further embodiment of a scale,
FIG. 4 a view of the fabric from the exterior,

FIG. § a view of the fabric from 1nside,
FIG. 6 a further embodiment of a scale.

DESCRIPTION OF PREFERRED
EMBODIMENTS

The mnvention 1s now explained 1n greater detail, by way
of example, with reference to the attached drawings.
However, the embodiments are only examples which are not
intended to limit the 1nventive concept to a speciiic physical
arrangement.

The fabric according to FIGS. 4 and 5 and referring also
to FIGS. 1 and 2, comprises a plurality of interconnected
scales, 10, 11, which have bores 10a, 11a, to connect them
to one another and 1nto which the connecting members 105,
115, 1n the form of connecting arms extend. This fabric can
¢.g. be used as a pierce-proof fabric since it, as a result of the
overlapping, provides 1ncreased resistance to being pierced.
By this means, this fabric also meets requirements which
require that, to qualify fabric as a true pierce-proof fabric,
piercing by means of an ice axe or a stickleback 1s not
possible.

The fabric can, however, also be used for other purposes,
cither with the outer side as per FIG. 4 facing outwards, or
with the mnner side as per FIG. 5. For example, the fabric can
be used 1n the decorative field, or 1in the production of
metallic fabrics for receptacles such as e.g. bags.

According to FIGS. 2 and 4, the scales are so arranged 1n
rows and columns that they overlap 1n the manner of roof
tiles (forming an imbrication). According to FIGS. 1, 2, 3
and 6, the connecting members 10b, 11b, 12b, 13b arc
formed directly on the scales 10, 11, 12, 13. Because these
connecting arms, as per FIG. 2, extend into the bores of the
adjacent scales, overlapping arises of 1ts own accord as on
a tiled roof. As such, corresponding mobility 1s nevertheless
present, such that the fabric does not hinder the user 1n his
movements.

The scales 10, which are identical in their basic shape,
overlap in the fabric at least two adjacent scales 14, (FIG. 5),
and are overlapped by at least two scales 11, so that each
scale overlaps, or 1s overlapped, by all adjacent scales.
Preferably, the scale has a shape such as 1s shown 1n FIG. 1.
A connecting arm 10b lies diametrically opposite each bore
10a. The connecting arm 10b 1s configured as a connecting,
member 10b. The scale 1tself preferably has an even number

of edges 10¢,10d4,10¢,10/, or in FI1G. 6, 12¢,12d,12¢,12/,12¢,
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12/1. Some of the edges have a bore 104, 12a lying adjacent
to one another, and other ones of the edges have at least one
connecting member 105 formed thereon, with the connect-
ing members also lying adjacent to one another. Thus, the
overlapping sides and the overlapped sides lie respectively
adjacent to one another. By this means, the desired design 1n
the form of an imbrication 1s achieved as shown 1n FIGS. 4
and 5. The scales overlap one another from row to row but
also 1n the respective row.

According to requirements, a design as per FIG. 3 can be
undertaken 1n which on each side of the scale 13 a plurality
of bores 13a or a plurality of connecting members 13b are
provided. The 1ndividual connecting members can be con-
figured thinner by this means, such that the diameter of the
bores 13a can be reduced; simultaneously however this
leads to a loss 1n mobility since the members are intercon-
nected more stifily.

In preferred manner, the basic shape of the scales 1s, as in
FIGS. 1 or 3, a quadrilateral with rounded corners, which 1s
preferably a square. The square shape leads to an optimum
arrangement of the scales, since, whilst preserving the same
pierce-prool qualities, its mobility 1n relation to other forms
or angular forms 1s increased, and simultaneously 1t can be
ensured that a complete overlapping takes place.
Nevertheless, other shapes are also possible, such as e.g. a
hexagonal shape according to FIG. 5, insofar as correspond-
ing overlapping can be ensured. If, however, shapes of this
sort are selected and/or the corners are not rounded, earlier
locking of the fabric 1n 1tself occurs such that mobility 1s
thereby diminished.

FIG. 2 shows the arrangement of the individual scales
beside one another. The connecting member 10b of the scale
10 grips nto bore 11a from below, as shown 1n FIG. 2. The
connecting member 105 1s then bent round and back over the
overlapping scale 11 towards the overlapped scale 10. This
1s continued until the end 10b' of the connecting member
106 abuts again against the overlapped scale 10.

Basically, any material can be considered for the scales
which can be plastically deformed. Synthetics and noble
metals are not excluded from this, especially 1n the decora-
five field. For protection against piercing, the material
should be suitable for repelling corresponding attacks with
the scale 1tself. By preference, the scale 1s in this case is
therefore metallic. To make threading possible, especially
with automated manufacture of the material, the ends 105" of
the connecting members are pointed and rounded at the end.

It goes without saying that this specification can be
subjected to the most varied modifications, alterations and
adaptations which move 1n the region of equivalents to the
dependent claims.

What 1s claimed 1s:

1. A fabric, comprising a plurality of interconnected scales
which have an identical basic shape and bores to connect
them to one another, connecting members extending into
said bores, which connecting members are directly formed
on the scales, wherein the scales overlap one another in the
manner of roof tiles (form an imbrication), and in that, in
order to make a flat connection, the scale 1tself in the fabric
overlaps at least two adjacent scales and 1s overlapped by at
least two additional adjacent scales, and wherein the scales
are disposed side-by-side 1n respective columns, and 1n
rows, the scales overlapping each other side-by-side and
also row-by-row.

2. A fabric according to claim 1, wherein a connecting
arm, which 1s configured as the connecting member, lies
substantially diametrically opposite each bore 1n the scale,
on opposite sides of the scale.
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3. A fabric according to claim 1, wherein the scales have
an even number of edges, wheremn at least two adjacent
cdges each have at least one bore disposed in a region
thereof, and at least two further adjacent edges each have at
least one connecting member formed thereon.

4. A fabric according to claim 1, wherein at least one of
a plurality of bores, and a plurality of connecting members
are provided 1n a region of each edge of the scale.

5. Atabric according to claim 1, wherein a basic shape of
the scales 1s formed by a quadrlateral having rounded
COIners.

6. A fabric according to claim §, wherein the quadrilateral
1S a square.

7. A fabric according to claim 1, wherein the connecting,
member of the overlapped scale extends into the bore from
below and 1s bent back over the overlapping scale as far as
the overlapped scale and abuts against the overlapped scale
with an end of the connecting member.

8. A fabric, comprising:

a plurality of interconnected scales, each scale having:

a plurality of edges;

at least one bore disposed 1n a region of at least one of
the edges; and

at least one connecting member disposed opposite to
the bore 1n a region of at least a further one of the
cdges, the at least one connecting member extending,
into the bore of an adjacent scale, wherein each scale
overlaps, or 1s overlapped by, all adjacent scales.

9. The fabric of claim 8, wherein the bore comprises at
least two bores and the connecting member comprises at
least two connecting members.

10. The fabric of claim 9, wherein all of the scales have
an 1dentical shape.

11. The fabric of claim 10, wherein each connecting
member 1s formed as a connecting arm; and

one bore 1s provided for every connecting arm, each of
said bores being substantially diametrical opposed to a
corresponding connecting arm.

12. The fabric of claim 10, wherein the scales have a
polygonal basic shape.

13. The fabric of claim 12, wherein the connecting arms
project from the respective edges of the scale.

14. The fabric of claim 13, wherein the further one of the
edges has at least two connecting arms projecting therefrom.

15. The fabric of claim 13, wherein the at least one of the
edges having the bore disposed 1n a region thereof comprises
at least two edges adjacent to one another.

16. The fabric of claim 12, wherein the polygonal basic
shape has rounded corners.

17. The fabric of claim 12, wherein the polygonal basic
shape has an even number of edges.

18. The fabric according to claim 8, wherein the scales are
arranged 1n a plurality of rows and a plurality of columns,
with each scale of each row overlapping or being overlapped
by an adjacent scale of the same row, and with each scale of
cach column overlapping or being overlapped by an adjacent
scale of the same column.

19. A fabric according to claim 18, wherein each scale of
cach row 1s located 1n alignment with the adjacent scale of
the same row, with no 1ntervening space therebetween; and

wherein each scale of each column 1s located 1in alignment
with the adjacent scale of the same column with no
Intervening space therebetween.

20. The fabric of claim 8, wherein each connecting
member of an overlapped scale extends through a respective
bore of an overlapping scale from below and 1s bent to
secure the overlapping scale onto the overlapped scale.
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21. A fabric according to claim 1, wherein each scale of
cach row overlaps or 1s overlapped by all adjacent scales of
the same row, and each scale of each column overlaps or 1s
overlapped by all adjacent scales of the same column.

22. A fabric according to claim 21, wherein each scale of
cach row 1s located 1 alignment with the adjacent scale of
the same row, with no intervening space therebetween; and

wherein each scale of each column 1s located 1n alignment
with the adjacent scale of the same column with no
Intervening space therebetween.
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23. A fabric according to claim 21, wherein the adjacent
scales of the each column are different scales than the
adjacent scales of the each row.

24. A fabric according to claim 22, wherein the rows are
arranged essentially perpendicular to the columns.

25. A fabric according to claim 22, wherein each of a
plurality of the scales are overlapped by, or overlap adjacent
scales along all respective edges thereot, so that there are no

intervening spaces between the respective adjacent scales.
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